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CONTROLLED USING ARTIFICIAL EMOTION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain output more than 
that required by a user by correcting/ learning an 
emotion generation algorithm and/or an operation 
deciding algorithm with the reaction of the user based 
on the operating result of an object to be controlled on 
which artificial emotion is reflected as evaluation 
reference. 

SOLUTION: A behavior deciding means 40 judges how 
the artificial emotion of a robot 1 is recognized from 
the reaction of the user, which is caused by the 
behavior of the robot itself, based on information 
obtained from an intention/emotion recognition part 31. 
The operation deciding algorithm in the behavior 
deciding means 40 is evaluated based on a difference 
between the artificial emotion of the robot, which the 
user recognizes, and the actual artificial emotion of 
the robot 1. Thus, the robot 1 corrects and learns the 
intention/recognition algorithm, the emotion generation 
algorithm and the operation deciding algorithm based on 
the reaction of the user owing to the motion of the 
robot itself. Then, self artificial emotion and emotion 
expression are established while being communicated 
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I 

mitdmm^0SiT )i^zf^j XARVxx\tmf^^^y)izfo 
X L.(DmiERU^^ o c ^ as <i:-r^ limits ^ 

im^m 2 ] ^thLrzmm^<D^mjzmr^^^xmmm 

mmLrcmmmcDMm • mm\zm-t^mm^m{i:imm^ 

■r^mi^m i ^z^m<Dmm:^i^. 
imi^ms] ^ihi^tzmmmcD^mizm-D'^^x^m^ 20 

Es^mLrzmmm<DMm • mmizm'r^mn^mmMm.<D 
mi^^^mr^fzisbcommo)-^ tLxmm-r^:it^ 
^^t-r^m^m 1 xti 2 \ZBim.<Dmmy^m. 
[m^m4] mmLrzmmm(Dji:m - mmizm':^^^x 

^^^^^mmmcDMm • mm^mm^^rzi!b<Dmm(D 
--DtLxmmr^c^^^m^ir^mTkm 2 xii 3 (c 
Bd.m<DMmmm^mi^^rzB\mM^<Dmmyjm. 

Cif^iiS] Wif^i^^T J\^ziiJ XL./)^. OUK thm 30 

mi.rzmmm<DMm ' mmizM^.-r^E^m^^mi^t. 

mmn^<Dmmmm^zMft^-r^mmmi^t^mi.. 

n^lmmmmm^zm^\^'^xm&B,^mf^izn'r^m9tmi^Li^ 

^9cmi^L\zm^^^xmmM^<DW}i^^^^-r ^ c t 
mtT^mi^m 3-4 (D{oitif)^-m^ztdm<Dmm:^^. 

x^iht^ct^^mt-r^m^m 1 - 5 cDf5jn;5^-3i 
^^z.t^^mt'r^m^m 1 - 6 <^mtvt^-m\zt^WL 
n e s ^: X ;u ^ ffi (.^ T gnis^ ^ ^ ^ r -s c 
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o^fi^^fT^c<h^*#s^fr^if*ii8 \z^d.n<Dmm^ 

[ 0 0 0 1 ] 
C 0 0 0 2 ] 

siit^:^f£<i: LTti. mmmi)'^mm^nk\z^^-r^^:h^ 
y ^'-\^n^y^i.xmm^no^h\z^K>. $«jp^^co 

tli :^ <^ ffl # CO ^ ^ T ^ g ^ M t c i5 1 1 ^ C <i: 7^1 < -C ^ -5 

t^x^Tzmmmt. m^^\zmm-^m.^^m^^mmm(D 
m^^mtz-r^^um^zwL^'^ti. ^w^f^^m{^(DWt 

ii'^i^m-t^n\zm'M.tk^'r^:^\iiL. ^m\z^n^x.> 
i^xD^o izm^^o^^xji:mmcommmtt^m^r^<^ 
o um^f^mizj'i6t^^Lx^<:^i^tf)m^f^ti^. 

C 0 0 0 3 ] 

}^x\t. Emm.izr^':>rziiJiti^m^ :i tmwitLx^^^ 
rzt(>. wim<D^^:^mo:>^o\zmmm^^Emm 
^m^t^xiiT^m^. Emm<D\:h=^m^xL^o tm 
m^^n^f^.m':>rzEmm<D^^mm^tixL^\.^. ^ 
mtLxmmmf}^m&'r^ti!tti^^m^tiui^t\^'^omm 
t)^^c^.'mA{t. mmmt)^EmmtLXJi7zj>(Di^ 
m^^^T^m^s j^Yzi>f)Hum^zt^^umizft.mr<s^ 
liiii^n^ <k^izmm^nx^^rztLxh. mmmf)m 
m^^mm\ziEmizmmLx . m^<D^i6xi^^^T^m^ 
^m^^zx.rz} >^zxtt-r^ c ^t^^^^tcsn-c^ o , 

^ # t i X T 13 > ;5 ^ ^ CO m ;^ ^ S 1 1 T ^JfJ fii) T g 55- CO 15 ^ 

Lrzi^mf)^m^f)^:^^\zji^isbx\^^^iMLmt\t^ys.^tiz 
^m<D^o^zi^sbEmm^^^Lx:is<m^. mmn^ 
^#ori^^;ti?), ^x(o^mm^m^^it^thti^^i6 

r^f}^. x\t^ibi^^Lx^< fzub. mmnfk<Dihtj\t 
^^mm^mx^ ^^^Ltzm^zfji^i}^ ^(o^fi/i^ii:^ 
r L hmmmt)^^^ ^zj^s(>x ^m^^^mrz Lx ^ t 



3 

[0 0 0 4 ] 

fc46tc, ^^mizw^^mmmm^m-r^umn^cDmm 

±^r)izfo XAtcj; 0 , m^mm^<o^mjzm^^^x 

uxAtcj:o, m^miymm\zm':s^^xmmM^<Dmi^ 
mi^m^iz^^mmm<D!^it^^wmmmtLx. mt^m 

[ 0 0 0 5 ] 

^mm^mmvx:^^BM{z^.^miyj.mm^m^^rzmmM 
^<Dmmyj}^ (ut. mizm'm:^mt^r^. ) ^z-di.^ 
xm^^Lxi^^< . 

[000 6] ^ iL-tr-i^ B >/^'- hi-'-n^.^y h 

(Dmm) miit. ^^BMiz%^um:^m^mmLrz^ ^ 
m^^(Dm^.^7r:-rm^:fay^m^^^7jkLxi^^. 

m^^zmr:S\.^X^E.<Dmmmm^^^L. mr::>fi^(DW]f^ 

^m^z^om^mmmm^mm-r^^^iz. geoigsti 
m:mwii^\zM-r^^mm<DKmf)^i^. ^^^nrz^i^m 
m^miEfi^^f)^^wmr^^Piiz. ^ ^(Dmmmm^z^ 
oT^c LAcibf^Ti^ mmmizjELK^m. m^^nrz 

mm-r^m^umi^^^^Lmiti.x\.^<^ o izmm^ 

ti,f)^^. ^^<Dmi^mmi:mmmm^^miLLxi^< .i: 
o ^zm^^nxi^"^^. 

[ 0 0 0 7 ] (^^6^^^#^tC-3l^T) o4^'yhl 
m^^^LX(DmEE±>-^ 4 RZ^i5:m±>-^ 6 . Rlfm 

^^m:2. 4. 6. sizjz-DX. mmm<D^m ^ 
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h 1 (Dm^(Dmmiz^^m^^i^\^LxKM<D:^i^iz\^{i- 
'bti^ztt)^x^^jzv^z^\f^txn. ^i^t^, 

m) (r>^^\z^^mkzs^< ^o\zwm^n'{^. mm^m. 
2 o\zmm^<DWim'pmmmmm<Dm^m%^i^i^-t 

^t6n^#, u-^.y h ii)'^nn^zmm^m\z^rz'orz^ 

fi|7ii^0ij;it^ 1 0 cmm^Lt^^^o\zm^^nrzA'D<r> 
^^ifi^-fe >it 6 F L (mrfe) . 6FR , 6R 

L (^:&) . ^^D^6RR (^:&) 6 J5i£ 0 , &-fe>1tO 

ON, OF F^TSonmm. OF F?^f^\zm-r^m^^ 

[ 0 0 0 8 ] (ilif^^^fCOt^T) ^ rc. DTi^ h 1 

20 ^^(D^m^p^'^m^^nTT^-t^tzi^iD^^ 7.':ru 

i6co;^tf-;^i2. 'BLlfu^.y h 1 ^ $ff)m^\s\^rzs^ 
# c75i:i^ ^ ;t ff I^i ^ ® c -r . 

[ 0 0 0 9 ] (^J^^^g 2 0 (COl^T) ±s2UfcJ:otC 

^gfi£$nAcD4< h 111. F^is^nT^c^tiPiiea 0 
#^^&^j^^¥^2. 4. 6. 8f3^^%^n^m.mm<r> 
v^m^mmmm.^zmt^mmL^mmLx^^(D^^:imm 

(omwim^no tmz. ^^^t\rzm9timm\zm':5^^x 

y^^XZfU^lO. — ;^12, RZfmm^m:l4(D 

Wji^^^^Lx. mmm<DMm^z'i^':>rzEmm^mi^^ 
mmmm^^9ci^rzmmw}f^^(Dm^tj:mf^^^c'r. 
^fz. n^^yhwt. ^ '^(owji^izf^m-r^mmmo)]^ 
ft^^^n^izmmiyx. ±^-^tirz^m!^m<DmiE'PW} 

^ommmm2 o xmm^n^. 
CO 0 1 03 imm^m2 o (om^^ysim^) &.t^zpi 
40 m^m2 0 (Dm^^z'Di.^x. ^\zM:i^^^zm.mLx^^ 
<. 1^31^, mmmm2 0 (DWtm^a y ^m^^vxi-^ 
^. ummm2 0 \t. mm^mn^^^^^2 , 4, 
6. s<Dmm\ztsQ^x. ii!:^m\zf^^cx^^y hr^-c^mco 

SP23, ^^^mgB24. Rz^mm^m^th^2 s 
X., cn6^^tiieB2 1-2 mm^<D^^'pmm 
mm^zm-r^mm^^mr^. ^i^m\zit: mm^i^^ 

2 I RZSi^ jl7.^^^^^2 2\t. C C D il ^ 2 f)^ ^ 

50 (ox^mmmmz^-r^i.^x. m^rsimmt^i^^W:izJzK> 
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5 

- Zzfc#^£ilSB2 3 li, ^i5JE-fe>■t^■4&c/i5m-t:>-t^6 

mmr^t. /^ct-c • ^cfc^^mgg 2 3 -e»i, Miiim^ih 

y h 1 ^m'crzf}^^t)^. X. m-cfci^^izit. ^<d^z) 
^zm-crzfj^^m^r^. H^ie^fa^^tBti, mrisia^-tr 

(mrfe) 2fcC/6FR cof^tx^ O N /j: 6 M{i ^ 

L, -fe>-t^-6FL (mfife) ^fct;^ 6 R L <^{5jn;i^;:>^0 Ni^ct 

miiLmf)mf)^^m:^. x^^:^f)^^tE^^^itLrzmiz, 
ux'btirztm^r^ m40m. :^m\tmmm\z^^ 20 
D:i^ ^> h 1 (Dm'c:^h^mmm-t>'^t(Dmm^yik-rm 

-tr>-*tcOONS?FrB^S:tJCO F FPtrBltCgoH^T, 

•y h 1 $;tOtt^nTl^'5i:|g^L, ffl ^ 7^^' n 

'V H 1 tc^n/ct^sg-e, ^^m^r^mrnvrnimtE^izm 
/)^Lrzm't^zum'Ci^nx\^^^^m^L. ig^g-trvite 

^ih^tirzm^^iz \tmomLrzrzf)^tixi^^ tm^r 

^(Dp^oTiiy hoymmx^cfz'^m^mn&^^z^ih 
m^u^p^^^^^iz^o^pmm<Dmih. m^. 

2/)^^(Dxtimmmm\zm':s\.^r. m^umi^m^ 

^. 

[0011] (SSIg^gPtCOUT) ^p^©2 0 

mriBa-^aigi5 2 1 - 2 5<7)^ffi)^^{cs-ryt.^T. • 

J^iflgll^gB3 1 V^mm<Dmm • I^tt c^lgH^^rfrt^, Mi 
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^^M^ig^g^ 3 3-cu;j^.y h 1 f)m^{z^m'^mALm 

c 0 0 1 2 ] (SIS • mmmmm mt^^^zn. b^isic 
• mmmm^3 i it, ^j^tf. ^t&^aiS5 2 i , '>*x 
x^-\-^tbg52 2 . Rcxw^^aiS52 3 /i^-b'^^n^f^ 

§53 5 ;5^^f#€»n^{s&ffl^cD$f ^ . m^zmr^mn^x 
fjL. zti^xtimmizm^^^xmmm<DMm ' mm^ 
mtim^Lxm^ zhf)^x^ ^-o.-^ )u\simmmf)'^'b 
m^^nrn. 't(Dtht!m^zj^ommm<DMm - mm^zm 
•t^mm^i^mLn^. ^ ^izRi$i^iz\t. wiBd^mm- 

fisjAfi, mmcom^^z-Di^x\^. mm^<Dmm^m'of)'^ 
(DmmcDmm m-^. mm. mm. m 

2 1, vxX^^r^tiigP 2 2 , RZf'B^m^^2 

%^n^mmm<D^Wi^zm^xttf^ • m^^^z sfj^^ 
'i^^ti^mmmo^^'^m\zm-r^mmtmB^mm<DB 
mt<Dmm^i'ib^^^^x:h< c txmmm<Dmm^ 
mnmizmi^xt^^o^zm^^nm^. ^rz. Mmco 
mm^z^i^xu. mx\^. mmmy)^a7f.y h I \zm^L 

m<D^misczj^^^ ' m\zmT^mm^msdMm(D^^\z 
m-t^mm^<Dm^.^i'6b'^^^itxis< ztxmm^ 
(DMm^mn^izm^x^ ^^"^izm^^tim^. 
Mm • i^itig^gp 3 1 -cig^^nfciseffl^coic^ • 
izmr^mmit. mmmm^^^z 2izis\.^x^t. 

tirzmi^mm<Dmi£^wmT^rzsf>(Dm^tLxmm^ 

^^ttXf^ffl^n. $<E>tC, $f ^ • ?^^ggB3 5 tC*3 

m<r>^m-h^^u:^.y V m^<onm\zmm\.tz^mm<DK 
f£;^&i2^L, :z<DK^.fi^^. ^^Lrzmmm(DMm ' m 

'rnt)^tj:<f3:^^o^zm^r)\^zf^j x/^miERz^^^^ 
ff^^o^zm^^nm^. $^fc, tt^^L<\t. ±i2l 
rziBm(Dmm^Mm<D[^^\t. ^mm mm. ^mm) 

ly^jiizm^itLxm^r^^ko^zm^^ti'i^^. z<d 

ti, uif^-j h<Dnm^z^mLrzmmm(OKi^^\zm':s<w\ 
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■r^ r t;i^pitg(c;^j:^, c<DMm • mmm^^3 1 
(c43tt^ic[a • mm <r>mm\t>2^r L h :z a. - ^ )i^\si^tm 

f)^^m^n^mmm<Dm^ (D^mjz'^mLrzmm(Dmm 

CO 0 1 3] immmm^^^) mmmm^^^s 2 
\t. a:f.y h I (Dn'o-<^mm^mz:>f)^(DfBm<Dm^\z 
^mLrzm^mm'ey'ji^. ^mmm<Dm^^z\tm^7 
it^x;u mm. mm. mL^. m^. jso, r 20 

(DMm • mm^zmt^mm^:. wim^mm^ey^ji^t^n 
^^i^^^Lfz-^y^m^^tm^. x^tmrnmcD^mizm-r 
^mmRzfmmm(DMm • mm^zm-r^mm^^mm'e 

i^tf ^^J5£-r ^lAt^, I^Sti, UX ' fzfz^^th^ 

'^^tuTi'.yhKDmis^imm^tmm^zf^o. ^tz. {sj© 
^zn^^Lrzmi^Ammf)^±^x^^. ±^Lrzfs:x - ftfz 40 

Tt)^^^ifig52 l^mP^^^m2 3f)^i^'^^tl^m 

m^(D^mf)<^^'^^miz\t. ^tc-s^^ttrjf ^ ^ottx 

t ^ ^ 1 1 /^cC <D -r ^ ^ W 75: ^ S tf I i ^ T t i < ¥ ^ 
^Oct e^tC-r^^, fi!l<0^£b¥^2 1 , 2 2. 2 3 ;:f^'b 

r^mm^m^^t:>itx. mmmcDikmizm-r^mmR 
v^mmmtDMm • mm^zmr^mmi:m:^7 mm^y'ji^ 
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^^^Lti5&ffi#ot^fii (^1.^ mom) m 

tih>Kfj tthti t<om^.^^zL-^ jimf^m^z^id^^ 
^-tt. mmm<Di)tmizn-r^^m:^mm^y')\^(Dm^^ 
n (n = i-6) ^iif,ti-r^jioizm^L. ^m^mm 

^'r}\^<Dm^izm^^^X^:k7t^y ^m^Z^ OM^^U 

mi&imm^ti^^^r^j:oizm^^nn^. c<d^o 

^^^tifzmiJ^mmcomiE^mmL. ^^Ltzmmmm 
Mm • mm iz^ fz^ mummmmt)^^^x ^ ^ <k o 

mm'e'r)i^^^ 'b ^z^r:>/)^<Di^^)[^\zm^itLxmii^m 
m^^j^r^zt^^x^. m^i,t. m^^e^ji^^m-^f)^ 
(Du^ji^zm^itLx^mcD^-^i-i (sn-^, t^-^^zmm 
-OLmum ^x^/vrzmiimm^±^-r^zt/>^x 
ccD^^tcti, ^{yfSt^^fiSge 3 2 ^l^53'^l:Lfc^ 
otciiir^T, mmmr^^n-orzisi^xDm^tLx. ^tz. 

m'::>f)^<omi^iZ^LXW:mT^^9cm{iL^Mi'f^rzib<D 

mmmmizi^x. ^^^z. mm - mmi&^^s 1 f}^^^i^ 
^ti^mmm<D^it-\zmr^mm^wmr^rzib<Dit^ 
mnt Lxmrn^n^^ 

fctpi^T) mmmmm^ms 4\t. mmmm^i^^2 s 
fi^'hmmmm.\zm-r^mm^x:hLX'A>^ tciaituTi^ 

2 5Rzsmmmmmm^3 4f}^ib(Dmm\zm':s\.^xu^. 
y h if)^n^iz^mx^^mi^t:^m'r^. m^t^titz 
^m^mmi^\zm'r^mm\tnm^^^m4 otctb:^^ 

[0 0 15] • m^^m • ?if^^S5 3 5 
\t. Mm ' mmm^^3 1 xmmt^ti^mmm(0Mm • 
mm^zm^^mm^'^mxtiL. mm^<DMm - mmf)-^ 
^mmm(ottf^^m^'^imLx^^-r^t^\z. ^<Dm 
m^. Mm ' mm^m^-r^rzis(>(Dmm<r>--D^i^xM 
m ' mmmm^3 I ^zihiir^. ^rz. co^^^-m^ 

[0 0 16] (^^^^ge, ff^H5^SB, Rz^mmm^ 
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[0 0 17] Cifm^^^m^Z-Dl^X) ±I2L/ici:3C 

^^^fcig-r^t^^. Rifmmm<D^^^\zm-r^mm\t 
±xrfm^^^^4 o\z\hf}^n. mm^<DMm - mm lo 

mi^mmizmr^mmummmf^^Lx. f}^'D. ^m-^ 
mmf^izm-r^m^itmm^mmwjf^t Lxmm^n 

h i(DMm!mmt(Dm(D-rn^mmLx. co-rn:^i^/h 
(DmY^\zn^^-r^mY^^u'!f.yhi'f)moi)^^. ^wi^ 

^ u-r 1 0 tc^^b/cc;>^eig©i^^ 1 4 Ts^r'^ii^ 
xT'U'f 1 0 \zm.^i.f^fi<<bmm^m 1 4 trKoit^ic 30 

gC3 2 -e^fig^nAcn;}^ h 1 cD^{KS^tcSc?t.^TfT 

n\^x^.m:tx,uif.y h t,Lxm.mr^^o\z^9tm^f)^ 
L^j (D^\t. mm^mnm^^^z'A^-^xmmm^ii^^^t 

^ti. mmm<DM\ZK\.rznW}^n:z\.^^i)'^^.':>X\.^ 
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m^t\^^o\z^^m^f)^^^ic^t\x\^^^. coD@$twi 

^^^•^\zmr5<W){^<DmiSii3mT-t^h. frid^^^S 

4 0tl, hi)^m^\^r-m^(Dp^^{Zm\.rzW)^^ 

fT^ct^tc/x-fXyU'T 1 0. X t:-:^ 1 2RD:sg©i 

1 4 €:f^tl$-ti-^. :i:^^6^jtCti, T^^fZ^KlO 

cti, 0ijx.t^, m^^zTr^t^oum-^ii^o^mmn^-y 
(D^ii^c^. ^(D^a^m^Amm^z%':>tLm^t^mM^m^ 

IS^if /^5'->(h^t(Cx-< U-r 1 0 (c^j^tc^&CAc 
ff^^^^r-S, ^6tc, tr — ;^ 1 2 eiJ, ^<D^ 

(Dm^Amm^wi'^'t^(D\zm\.rz%p mpL^t. m^im 

4\t. ^^^rirzWi^\z^.\:.xm^^zmm-^ti^. zic 
co^^:^^tcooT, ^w^\znm't^t. nm^^^ 

ft 75^ r^, 0 J tc fj: o ;^ tl . 5^ 7: y u < 1 0 (c 
ti, r^^j (D^if ^7^^ U< 1 0 tC^^L/S:?^^ 

CO 0 I 8 ] {nm^^^m\z^n^^^\z'D^^x) ± 

fELfcfT©i^^¥©4 0 li. Mm ' ^mm^^Z l 
4i6n^tf^lCgr5t^TP:J^'yN g #<DfTiti CSS L ;t 
i^ffl^cos;£;;i^e>M^#;5^n;jf h 1 o ^ (y 115 if ^ <h' co 

xo\zmm\^x\.^^i)^^pmL. ^mmt^m^htzuzf^ 
n\zmr5\.^x. fTib^^SP4 0 fc:fe^t^S!If^^^r;^=r 
®j^^g54 0 tS^fe^f^if ^^^-r^<ofc^ji;5:i(jf^^2^ 

r^^.j iimm^\^x\.^^m't(D^o\z^m^(DW^xmmt, 
mm.^ritzw^xmmi^mf^^^^\z\t.. -fm^h^Lm- 
m^n. -eco-rn^iK f ct: ^ (c, fTi!)^^^g4 o 



1 1 

2' . rg^u-c;U2 <$gH.O J;^tZ^ 
[0019] (IIJS0iJ5e!i^) ±seLfcJ: e> ic^^fiK^n^c 

f}^^^^n^:iii^zrji^ii^^^^^^m'r^. ±sSLfc 
tf ^fi£r;uz/'j XA, 2Sfcy:fTi^ii^^r;n/'JXA<&MiE 

x\tun&^\z^^L. ^niz^':s\.^xmi^mm^±^i^ 
xnwj'T^fD'c. Amt<ozi^zj.-^—->B>izio^^x 

[ 0 0 2 0 ] (m~mmm) m9\t. ^^mizm^mm 
:^m^^wizi^Mm<D^m<Dmm^zmm-r^m'^<omm 
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'^^'^xmmm(Dzfu-^^f^izm-r^mmf)^^ihi^ti. 

[ 0 0 2 1 ] IcS • ^tf ISlegB 1 3 1 fi. xny h 

^^gg 1 3 4 f}^^m'btx^^m'm<D^^ • m^zmr^m 

\t^-'^mm^zii\>f^Mm ' f^mmi^^ s i t^cx^ 
^(Dx ccx\tmmuistm\t^^m-r^. 
[0 0 2 2 ] mmmm^^m i 3 2 1^, ^m<r>t^'::>^^ 

mL^. me, sso, iz^mLfzm^ 
mm^v'ji^^m^. mm^<Dmmmi^^mizmr^mm 
^zmA.xmm. x>'>*>iii^i&, j^>i^>um. Rzj^m 

^L-tHissi^-^v 'y •:fm^zm'::s^^xm^<Dmmmm<D±^^ 
!Bm=ef=)i^<Dmm\t. m^^n:. mi 0 ^zijkr^o^z. 

cti^<Dmm\z rt^^oi rzs r,isL^j com 

^^i^^^rT^^U^r^fS;^ tir^^ LT^J?) Z(Dmi 

o<Dmmx\t. mm^it. x n -y hjusf^^n, xny 
tw5<t\ mmmt)^^ yumr^^Lxi^^^ tnmLxm^ 

^tix^^^ tmmvxm^^mm'e^jutf^ ^mv^i Lts. 
^^o\zm%n\i^i)^^^^t\x^^^. m^imm^^mi 
3 2 1^. Ai^\.rzm%\zm?Lx. m?i\^. ^n^mn'^'p 

40 mm<o^^^no. 

[ 0 0 2 3 ] • m^^^m) ^ff^ • m^^u. m 

\tm^m\zm-m^mm^mc^^.x^^<Dx. czx\t 

[ 0 0 2 4 ] (ffSb^^^^) ffSi!i^^¥© 1 4 0 li, 

• ^ff ig^sB 1 3 1 xn^nrz^m^<DMm • mm 
\z^r^m^^Bmm^m^<Dmmt.i.x. ^m<Dm^i 
mm\zm'r^m^^mmwi^(Dm^iii.xxfii.. mriH 
mi&.mm\zm'^^^x mm^M^m^ iimm^^ h\z^9cm 
50 fe$c>tt, fl55tii{4fwt2eoTa^^e£ffiif^xtii^tf Sdf^ 



( 8 

13 

[ 0 0 2 5 ] m^&^rjiW}f^^^i:Lx\t. .^^x^m. m 

^<D^mm<r>^'^ ^zmmm{zmnmx\t^n^^zw^m 

^(Djzoiz^mmcD^ ^m^m^'T^momi'^mf)^ 
m^f'bti^. ^fz. mf^^^<o^{z\t. ^mcommmm 

mmh^mu^nf)^x t ^ ^ o iz-r^c th-^m^zt^ 
^. 

[ 0 0 2 6 ] ±fsu^jici^ • mmis^^^ i 3 i , mmm 20 
i^\zmmr^mm^<DK}t^^mmmmLvx. m-mm 

^(D^mmmRiSBmmm^miL^itxi^K . 
[ 0 0 2 7 ] (XT =3 >mm) mi i\t. ^^^n^zm^ 
mmyj^^^jiy zi ><Dmmizmm'r^m'^(Dmm^m2 
2 0 om^zfa y ^mx'^^. zcom^. $'j^^s2 2 
0 \tmmmm<DA(DmmBi.zj^mmmm^^thL. cn^ 30 
<Dmm{zmr^\^^xjLTZ2>^^(Dmiiumm<D±^Rrjm 

>^^^mA. ^fz. mmmm^^mf^^^ti.x^ 

m. am. mm^^^) ^m^. ^etc. mriB^^ 
^. ^^a?^ll22o^^, n^mmm. ^f^x-r -y^u^ 40 

0, ^^c, ^"^mcom^^x^c^^^^ihi^. ccd 
mm^zm-zs^^xAcDWit. acdw^. &t;^oAia^^ 
^^^it^^^m-r^. 50 
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[ 0 0 2 8 ] Mm ' mm^m^z 3 1 Rcx^a^igstt 

g5 2 3 2li. Htrs2L/z^^^S^bC0tf MtCg^t^T^ 
^ n Ac ^ # ^ (O R a; ^ ^ (c S t ^ T i^e ffi # 

^fr^, m^^^z^t. liaU(^it^E£gB2 3 2 (Ciitt^li 

^ St t i c 75 ^ ^ th ^ n T I ^ ^ 4^ ^ 75 ^ - ^ PBli£j( ± ^ 
t^Ac^tC, J^^ir >tl-/>^Aor)S^i^^>^^L, C C D /7 / 

^^m-r^^. ctiib(Dm^mm^^^^^zm^'&t>it 
xmm^f)^^^Lrztm^L. ^rz. ccuti/^^f)^^ 
n^ti^mmf)^i^m^r'jimi^mi^^^^m\^^x^^Lrz 

m^u^^mm^mi^mi^^xmAm^i^rTi^^. ^etc, 

m^lzmi^^Xl^^f}^. X (i §t TiMZ i^J t i T C ^ ^ ^ |g ^ 

^€:^5E-r^. ±BB.Lrzmiy:imm<D±^\t. ^f-sbx-rzi 
yt<^'^-<^^nm.m'E^)v^m'oi3^mM\.xi6^. ^ 

tc^i^^^^-frTist^fc 0 , ^tz. mmmmiimmmn 

^. f^. Ig^it^i^fWi^itiog^^ti. ±gaLAcftiit:: 
^Jxti. #(.>B^lC?§^UAcii^(Iti r^<?^-^LT 

75:$ti^LAcm^iioT^tf;tl>j , A t^^^ tc 
r#<;5:^;5:i.^<:t-5tcLT^frfAci^j Sfc. d 

[ 0 0 2 9 ] Mm • ^ttig^g^ 2 3 1 hmiamm^^^ 
2Z2tmm. mA\^. mmmmt^mm(DMm ' 

^ti. Wif^T.^ y^^j ^ziyxmi^^tifz^i^^f^B^ 
um.^zm?Lx. mA.^^. m^m(Dmm^(D%^t}^^mx 
^ ^mmA^^mm^f)<m^\tLxi^f<^i^'^/)^. m^iz\t^ 

m<Di&m^rf\^'^. nm^^^^ 2 4 0 ^zihti-r^. ^ 

Mm • ^if icg^-retf ^tifiF^ • m^^^ 235 
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[ 0 0 3 0 ] friifi^^^^ 2 4 0 li, mmLfzmmm<D 
mm • mmizm'r^mm^zm^xji7::i>i^^<Dmmm 
mizmr^m^^AfiL. ^mm(DMm • mm^zm'::s< 
Bmmf:si^i^m^zmmm^zmz$<miymmmi^&^m 
WLxmmm^zm-:^^^x. ^^mmmfipm. mm. mi^ 

i^. ^fz. '^^m^zft^cxy" ^ x:fu-r "p^Pihtim^z^ 10 
omLm^M^m^mmm^zm^-r^. 

[ 0 0 3 1] i^m^iht^^^Z-Dl^X) ^fz. Mm ' 

>^^<Dmmmmizm-:5\.^xmt^^m^^^m2 4 ox 
^isb^nmiy^tirzmi¥iz^^mLrzmm^<D^ft\zm'::^ 
^-^xmmmoy^mizm-r^Mm • mmcDmrn^n^-^. m 
^^m^zm^^^x. Mm • mmm^^ 2 3 1 tcistt-sis 

^T;H/'J XAS:y:fTSii^^^^2 4 0 Ic i3 1 1 ^ I^J 

-Di^x. i^mmm\zM-r^^m^^^m^zm^fxmm-r 20 
^t. mi 3ic7KTctf>ic. ^ffi^;:>^*ia^tc^LT^t^ 

tf;^^r ^^^f^z-f *y ^, ^-r^, :rj/c c D-t >it^ 

^frot^^c. ^m^<D^^ ' mo^^^^n^^. Mm- 

[0 0 3 2 ] im^mmmi^^) ±.u\.rz^^\z. 
m\z%^um:^^tk^mmi.rz:sLrny\t. mm^<r>^^ 
* m'B:^j^vxmmm<r>Mm ' mm^w.^'t^<Dx. m 

^^m^ti^h^mmm'^. mt^^x\t^m^\^^^^t:n 
tsi^m^m. (D^mm<n^^ ' m^^tn^x^xmLmm 40 
M'm^no ctt^x^. m^ktLx. ^mmtmmm^ 
LTt^75:i^jc^ • m.m^mtzrmm.^mmm^z^^'t^ 
cLf)^-^mzti,^ii\.^om^^m't^. $etc. 
tzW,^^^m\z%^:3L7 zi>\z^n\t. mm^<DMm' 
mm\zm':s<Emm^m^\z. seo^fy/^if tcgt5< 

u^(Dx. ^mm<Dm7T^i)^t^^^i^^x^s ^mm(r>^m 
\zmmfs.mm^^^r ^ c^t^x^^. 
[ 0 0 3 3 ] m<Dmmm) Ais^i.tt^-ny^mx\t.. 
mmm<r>^m^mmmm'k^^-r^^WLLi.x. ccd so 
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:^ ^ ^ 2 ^^^^ti, figffl^cD^^ 

hm\^rzm-%mm\z^\i^u7f.y h<Dmmt. 
m wzTT^Ltzmmzm^^n^:! ht^K . m7.\t. 

mm\z\^x^^< . ^tz. ^-'Mmm\z^n^nif.y h 
(r>^m:^\ii\z'D^^xh^\zm^-^n^z.tu<. 
LT. ^Tz. m.mmtLxm^^mxmm't^z.tt^x 
^'^(c, ±^ELrzm-mmmiz:h^^^mf^^m^z 

m^i^^ifzo. ^^^^^ffzo-r^m. m'^^mxt^ 

^mmm(Dm^mi^^m^^thL . m^^i^^m^zm^ 
^-^xMm • mm(D^E.^^mQimm<D±^^rf-:>x\^'^rz 
f)^. cnu:^^mm\zm^^n^ zLtu< . mx\t. m 

^^ihv. '^(Dmihm^izm^^^xMm ' ^m<Dm^'p 

mmmB^cDVtmt^m^'^io'ttxmm^^^mm^rT 
-:?Tt)j:t.^, ^fz. ±tzLrzmE.m^m\z^^^^^m^ 
^iz'D^^xh:^mm0^i^zm^^ti^ctf^<. mmmm 

ti\:£^M<D^^xj:^^. $etc, ^^m^zf)^f)^^umyj 
tii<DmmM^^t. ±iELrzm-'f}^^m~mmm^zmm^ 
ti^ztu<s iS:M(Dumnmizmm-r^ctf)<x^ 

[ 0 0 3 4 ] 

mm^m^^rzmmMm(Dp\myjm^z^ti\ii:. ^mm<D^ 

m(DmMmmt^mmr^fLfzmm±0zr}vzf^jXA\z 
<ko. mmmmm tmm^^^(D^:sii^m\zm':si^xm 

mtmmnfk<Dmi^^^mmr^fLrzW]f¥^^7)\^zCij 
XAfcio, miMs.m{&imm^zm':^i'^xmmn^<Dmi^^ 
^^•r^<Dx. vt^(Dmmyj^(o^o\z'^izFfi^<DEm^ 
m^Em-tt^-^o/^^-xt^titzmmtum^o. m 
m^<Di^mLf3:\.^mt}^. mmmt^^m^zmz^^-r^ihtj 
m^tirz^m(DEmm^zmm^ti^ctf3i<{h:h'r 

mf)^^^L/tmmnm<Dmfti^^iz.k^mm^(D^^^^ 

^z^'DxmmmmRz^^mm^/)^mmmm'pmm^iz^ 
ioitxmiLLx^'^K ^^"^os^^^mr^. ^tz. m^m 
2^z^.^mmy3}^{zj:tx\t^. mmm<oMm - mm<D^m 
^fri^. u&^Lftmmm<DMm ' mm^zmr^mm^m 

X. ±^^n^^mf^m^zmmm<DMm ' mmf><j^^ 
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( 10 ) 



mmm<DMm • mmizmr^mm^mmns^<Dmf^^^ 

T^^^^^o^^^^^-r^. ^fz. mj^m4\z^.^mm 
^^tcctnti. mmi^rzmm^<Di^m ' mmizm-^i^-^x 

mm<DMm • mm^m^r^rzsb<Dmm<o-''Dt Lxm lo 
m-r^(Dx. (Dmmm(Diff'^'^m^^m.Lrzmm^ 

5 \zm^mm:fjmiz^ni,t. i^if^^^ r;uzf'j xj^f)^. 

'>;5:< t)a^^fi£i5f^^iStii(if^<hlcli(Wi^tf teg::? 

uo. mmnm^^o Am^iz-r^ zaf)<'^m^zy3.^. 
^fz. \z^.^mmy3}^^zj:n\fii:. mmm 

-z^a yuTf.y hmizccDmm^mmLfzm^^z^t. m 

^ztf)^'^mizt3:^. $btc, mj^msRv^9 ^z^.^m 
my^m^z^ti^t. "f-sbm-Dfj^a^mmomm^znft^Lfzm 

^^fi^fSimizrfPL^t^^o^^^^^mr^. 

imi] ^^m^zm^mmyjm^mmLfzzi ^ =l-^ 

[m4] (a) f)^i^ (d) ^m^iZ^^OTiiy h 

1 <Dmx:^i:mm.&miz>^t<Dm^^^7r:-rmx^^. 

ims] ys.x ' rzrz^^ih^f)^^n^n^ihtt tmm 
"E^ji'^^M^^n^^Lfz-T yzf^TTi-rmx^^. 

me] mmmm<D^^^-a.-^)\^\s\^fmxn'^m 
^<D-m^7ik-rmx^^. 

ms] x>r 7.:/u-^xm7^'r^^m/^i^-><o^'D 
f)^<Dmt:^'rmx$>^. 

ms] ^^m^zm^mmy3i^^Mm<Dmm\zmmr 
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imi 0] Mmmi^^mRz^MW\^i^(oikmtm:^fB 
m'ey')i't(Dmm<D~m^7r:-rmx^^. 
imi 1] ^%^tz^^^ip:^f£=£xT3 >o^ptc 

[SI 2] ^m^m. • mmm^Rz^m{u^m<o 
mx^^. 

1 zj ^ zL-'r-iy 3 >/^'- h±n:iiy \^ 

2 CCD:^;^^ £ii#^) 

6 i5^-fe>1f 

8 V< i7 (^^6*J^^#^) 

9 ^I^SBIf^i^. 

1 0 t'-y 

1 2 ;^ e-:^ 

1 4 mwimm 

2 0 0JPP^g 

2 1 att^tBSS 

2 2 vxX^^^tiigi5 

2 3 /^cc-e • Ac^c^^msc 

2 4 #^^£±ig^ 

2 5 mmmm^ih^ 

3 1 ici^ • mmt^^^ 
3 2 ii(t:i/£^^^5^g5 

3 3 ^Wi'^mm^m^^ 

3 4 /MS^JtlSl^gP 

35 • m^^^ 
3 6 mmmm^ 
3 7 if ^iBttgg 

3 8 tf ^^-^ • ^ffl^gg 

4 0 nmi^^^^ 

1 2 0 mmmm 

1 3 1 jicig • mm^m^ 

1 3 2 mmmm±^^ 

1 4 0 ffib^^^^ 
220 mm^m 

2 3 1 Mm • ^fiis^se 

2 3 2 liieif^tf 

2 3 5 ^^F^ • Jl^^^gS 
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